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COMPLETE SPECIFICATION 

Pharmaceutical Tablets containing Anthelmintics, and the 
Manufacture thereof 

land ^83 ^^^l? Fou^ation Lighted, a Company incorporated in Eng- 
tutx 3 ? USt ° n Road> Londoa > N.W.1, do hereby declare the inventionfor 

bt^ZZ^K ^ a P ? tC f .""J ^.Bnmted to us and the method by Xchfc is to 
be performed to be particularly described in and by the following statement: — 

factiire meW" mVenU ° n rdates t0 P ha ™a«utical compositions and to the manu- 5 

the t^^ ^fT^ "I ^J" 11 ^ medicine an increasing interest is being taken in 
»SnSE£ i . hehmn * 1 * ta *™»> particularly in the treatment of infections due to 
nematodes closely associated with the mucosa of the stomach and intestine For ihiZ 
10 purpose there have been induced into medical practice two tfliSS Zseof 10 
moX i™* K'^nJT^ 1 ' *? " P he ^yethylammonium cation, which is com- 
monly known as the/'bephemum cation", and those of piperazine. Each of these tvoes 
of salts is active against certain nematodes, though the ££ective ranges of acdvit^Tre 
not identical There has been much research and development into sellcting saltTwhich 
££,£5? **nP«**ay ^d most convenient pharrnaceutiS5y ; and each 15 

£h rf^ftSK " S 0Wn advanta Sf? ?nd disadvantages. Specific disadvantages of the 
be Si emum c . aU 1 on I are ^ eir bKter taste, their emetic effect and the effect 
of moisture on them, particularly on the readily soluble salts. 
on . The F e 818 ? number of quaternary ammonium cations related to the beohenium 

20 canon, whose salts exhibit the same activity and other properties. Th£ whole^gS^f 20 
quaternary ammonium cations is represented by the general formul7(I): 

formula (I) R is a hydrogen, chlorine or bromine atom or a methyl or nitro group 
25 2Sw " a fl phe ? yl <>Pf onaUy substituted in the ortho position with a chlorine, 

bromine or fluorine atom or a methyl group, or is a hydrog<£ or halogen atom or a 25 
methyl or nitro group when L is a thienyl group. 

, . P^cnt applicant has realised that there would be an advantage in providing 
L& 8CeU ? Cal Mm P° smon .containing both a salt of the bephenium cation (or 
analogous cation, as denned in formula (I) and a salt of piperazine, and has arrived 
30 at a particularly advantageous composition. * ^ arrived 

According to the present invention in one aspect, there is provided a tablet com- 
prising an inner portion, which contains a therapeutically acceptable qu«ern^v 
ammonium salt having a cation of the formula (I) and an outer portion which ™rrJ 
vSSzte * Umer POrU ° n 3nd C ° ntaiDS 3 ^^PeuticaUf accepuble sa5t 



35 piperazine. 



35 



994,742 



Also there is provided a preferred tablet comprising an inner portion, preferably 
a corf^cont^ns a cation" of formula (I), and an outer poruon ^ 
salt of piperazine, completely surrounds the inner portion and is not uniiorm m 

thidC ^ s , in ^ preferred tablet there is a depression in the outer portion, to the 
form a hole o^ score, which does not extend to the inner poruon; a depression may 

UC "X£E SfibSd ^Setlfone wherein the thicks of the outer portion on one 
«:iHp nf the tablet is substantially less than that on the other side. . 

i AeTreferred tablets the inner portion is found to be released more quickly and 
in parfculaSe^ored tablet is found' to be convenient for administenng a half dose 

by ^tlbtttSu^d^rSy effective in that the quaternary ™um ^t 
and *e sS o T piperazine each exert their respective ranges of activity, whde 
the specific disadvantages of the quaternary ammonium salts are reduced. The tablet 
is especially useful for the treatment of worms m dogs. „ 
The preferred tablet comprises an inner poruon containing a salt of fteJP- 
N.2- ohenoxvethyl - N - benzylammonium cation or the - dimethyl- 
f^Dheno^edryl ^ ^ ' - thenylammonium cation, in particular, the p - chloro- 
b^ies&S salt of the NJl - dimethyl - N - 2 - phenoxyethyl- - W - 2' - thenyl- 
ammonium cation, and an outer portion containing the piperazine phosphate 

^effective unit dosage range of the tablet depends on a numberof gamble 
factors for example the toxicity and effectiveness of the quaternary ammonium salt, 
?f A^caSn offormuk (I) and of the salt of piperazine, the nematode to be controlkd, 
5 me moT a^d frequency of administration and the amount of inactive »g«dienrs in 
the ttUtt The mner and outer portions of the tablet each contain generally betvreen 
50 mg a^d 2.5 ™ and preferably between 50 mg. and 250 mg., of the cauon of f or- 
mmT (I) to the quaternary ammonium salt and of piperazine base in the salt of piper- 

aZine Accordin- to the present invention in a further aspect, there is provided a method 
9 for thTSufaSure of the tablet comprising the. application completely around the 
toneTportion, which contains a quaternary ammonium salt containing a cation of for- 
mula <T> of the outer portion, which contains the salt of piperazine. 

For example the outer portion may be applied by compressing or moulding onto 
, the in?iSon th7 ou\« portion materials; or by spraying onto the inner portion and 
5 ? <ffion m suspension of the outer portion materials in a volatile solvent, such 

a^coM^ or sprinkling onto the inner portion which is 

S bv a liauia such as alcohol, acetone or alcoholic polyvmylpyrrolidme, the 
£S portiS maSs to a fine powder; or by dipping *?£W«g»™ pK 
0 or paste oreparation of the outer poruon materials. Preferably the outer portion 

^l^^^l^t^T^.r aspect, there is provided a method 
for the manufacture of the said preferred tablet comprising the compression onto the 

^Ttaf*? SfSedKTmay be manufactured by a method in which a com- 
oresston^oatin" machine is used. Outer portion materials, a pre-formed core contain- 

ft KB 

^antiallv less than on the other side; and a protrusion, preferably in the form oT a 
St ?ridkW on the face of each upper punch in the machine to form res- 
« nectivelv a tablet with a hole or a score in the outer portion. 

55 P**™? a * . p^erably also formed by compress.on, so that the : core : an d the pre- 
ferret ma|be f ^-™rS\ 

r^terfals^t or STJ^iK S core and is then adjusted so that the outer 

60 P^ h m Sf ma ^eriKnTtht ^portion materials may be formed by granulating 
resnectiveWie quaternary ammonium salt containing the cauon of formula (I) and the 
S^jSrSnTSng a binding agent, for example, starch mucilage, potato starch, 
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SS (Sc! ° r SOlutiOD ' and a lubricatin S a S e ^ for example, magnesium 

H „J"*f Present invention will now be illustrated with reference to the accompanvine 
5 nl^f m T 7 h ^ figUT f J ' U ' 111 ^ V are aU vertical sections and 

STcaTrand rlit ,^ e . rst00d me fi g^ are only illustrative, are rKeceLrfl? 5 
Ttf wJ? — n0t r bmmng on *** ""l* of «•* P 1 ^" invention. In figure I is shown 
a ^rfSaSi;^ (1) Which « ^ uaternar y ammonium^t contSS 

LI! °V ™^ (I) a V d ™ ? uter P ortion ( 2 ) which completely surrounds the inner 
10 fiS ° 0ntainS 3 25 ° f I" ngure H is sh<Jwn a preferredttMet^" 

10 sisUng of an inner core (1) and an outer portion (2) whose thickness on one side ofthe in 

tablet .consisting of an inner core (1) and an outer portion (2) in which there is a hole 
SJS *¥* ^ ^ ^ core ^ In "Sure V " shown fpre"rr^l tablet 

15 X£T f Iime ^ COre . (1) and an outer P0«ion (2) in which therl is TSrTff) 

•n° C l n0 ^ t | nd mner 0016 f 1 )- In figure IV, which is a plan viewof S 15 

tabletdlustrated m figure V, is shown the score (3). 15 

• mvention w" 1 now be described with reference to the following examoles. 

iL W « ^ tempera r e , S 316 ^ m Centigrade and the symboT# dSS 

20 SLop^irpage 9^8. *"* * *« 38 ^ 

. , , Example I 

A tablet was made in the following manner : 

a) The Care 

25 ^ ;, DimClhyl " N , 1 2 - Phenoxyethyl - 2V - 2' - thenylammonium 

a p - chlorobenzenesulphonate 3ia-»< 

Alginic Acid , Tic mg - 25 

Potato Starch A f \* 5 "US- 

Magnesium stearate m & 

duo mg. 

<so W hh t ? *? a ^ d in ^ n times its wei S ht of wat <* was made, and granulated 

^ssar^ Thr^nL ^ f ^ lorob ^^phonate, more water being added when 30 
necessary. The moist granules were successively sifted 20 # and dried at 55° The 
dried granules were successively sifted 20 # and mixed with the starch and stearate 

b) The Outer Portion 
Piperazine phosphate oxn ~ 

35 Lactose ^ m S- 

Dextrose monohydrate or sucrose to 

Potato starch !* m & 

Magnesium stearate c ^ mg " 

3.2 mg. 

mixt ? re of *e rfiosphate, lactose and dextrose or sucrose was granulated with 
40 a mixture of water and industrial methylated spirits in equal parts. The moist granules 

7nT m ^ eSS1 ^ Slfted I ° f ^ dried at 55 °' The *" Annies were # 
and mixed with the starch and stearate. ff 
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c) Tablet 

The core and the outer portion granules were compressed successively on a com- 

tSTnnT^ ma , Chm t A was formed in the outer P° rti <>n by a pointed pro- 45 
trusion on the face of each punch in the machine. p 

The core of the tablet weighed 265 mg. and the outer portion 447 me The 
£ameter of the tablet was 12.6 mm. and of the hole 4.0 to 6.0 mm. The depth of the 
tablet was 5.75 mm. and of the hole 1.5 to 2.0 mm. P 

50 a i_i Example 2. „ 

A tablet was made containing the following ingredients : 

a) The Core 

N - Benzyl - N,N - dimethyl - N - 2 - phenoxyethylammonium 

chloride 1<n 

55 Potato starch J f° m £* 

Magnesium stearate j j 55 
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« wherein R is a hydrogen, chlorine or bromine atom or a methyl or nitto group when 
L feTphenyl group optionally substituted in the ortho position with a chlonne, bromine 
or fluorinf atom!Tr £ methyl group, or R is a hydrogen or halogen atom or a methyl 

Md rrSKrtSS of a tablet as claimed in claim 1 comprising 

40 the oj-g-ta - £ ^^°S\ZurS°^ in claim 2 wherein the 

^Ca^£^£&* portion which contains a therapeutically accept- 

able quaternary ammonium salt having a cation of formula (I) 
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Free flowing granules of the chloride were sifted 16#. The starch and stearate 
were added to and mixed with the granules. 

b) Tlie Outer Portion 312 5 me 

Piperazine citrate 75 " 

5 Sucrose 3J ' 

Magnesium Stearate 6 

Fine powders of the citrate and sucrose were mixed and granulated with an aque- 
ous alcohoUc gelatin solution. The granules were sifted 20#, die moist granules dried 
^55°, and the dried granules sifted 20#. The stearate was added to and mixed with 
10 the dried g^ules^ ^ ^ ^ compre ssed successively ■« a com- 

pression-coating machine, to form a tablet with a core weight of 170 mg. and an outer 
portion weight of 400 mg. 

Example 3. 25 
15 A tablet was made in the following manner : 

a) TTi^core was made of the same materials and contained the same quantity of 
materials as Example I a. 

20 ^ ?heSS" P Srrwas made of the same materials and contained the same quantity 20 
of materials as Example I b. 

C) ^e^ore^and the outer portion granules were compressed successively on a com- 
pression coating machine. A score was made in the outer portion by a ndge, suspend- 
25 an anSe o 155" at its apex, on the face of each punch in the machine 25 

25 mg •*£g£ t J^ taMet ^fghed 2 65 mg. and the outer portion 447 mg. The 
diamSr ofthe tablet was 12.6mm. and that of the score 1U mm The score was 
11.1 mm. in length, its greatest width 1.4 mm. and had a depth of 1 mm. 

ri A meSd C to tife manufacture of a tablet comprising the application of an 30 
outer Dortion which contains a therapeutically acceptable salt of piperazine, com- 
ptoely ar^Td an inner portion, which contains a therapeutically acceptable quaternary 
ammonium salt having a cation of formula (I), 
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wherein R is a hydrogen, chlorine, or bromine atom or a methyl or nitro group when 
L is a phenyl group optionally substituted in the ortho position with a chlorine, bromine 
or fluorine atom or a methyl group, or K is a hydrogen or halogen atom or a methyl 
or nitro group when L is a thienyl group, and an outer portion which completely sur- 
5 rounds the inner portion and contains a therapeutically acceptable salt of piperazine. 5 

5. A tablet as claimed in claim 4 wherein the outer portion is not uniform in 
thickness. 

6. A tablet as claimed in claim 5 wherein the thickness of the outer portion on 
one side of the tablet is substantially less than that on the other side. 

10 7. A tablet as claimed in claim 5 which has a depression in the outer portion. 10 

8. A tablet as claimed in claim 7 wherein the depression is a hole. 

9. A tablet as claimed in claim 7 wherein the depression is a score. 

10. A tablet as claimed in any one of claims 4 to 9 wherein the inner portion 
contains a salt of the NjN - dimethyl - N - 2 - phenoxyethyl - N - benzylammonium 

15 cation. ^5 

11. A tablet as claimed in any one of claims 4 to 9 wherein the inner portion con- 
tains a salt of the N,N - dimethyl - N - 2 - phenoxyethyl - N - 2 1 - thenylammonium 
cation. 

12. A tablet as claimed in claim 11 wherein the inner portion contains the p- 

20 chlorobenzenesulphonate salt of the NjN - dimethyl - N - 2 - phenoxyethyl - N - 2 1 - 20 
thenylammonium cation. 

13. A tablet as claimed in any one of claim 4 to 12 wherein the outer portion 
contains piperazine phosphate. 

14. A tablet substantially as hereinbefore described with reference to the examples 

25 and accompanying drawings. 25 

15. A method for the manufacture of a tablet according to claim 4 substantially 
as hereinbefore described or ascertained. 

R. F. HASLAM, 
(Agent for the Applicants) 
(Chartered Patent Agent) 

Reference has been directed in pursuance of Section 9, subsection (1) of the Patents 
Act, 1949, to patent No. 829,507. 
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COMPLETE SPECIFICATION 

Pharmaceutical Tablets containing Anthelmintics, and the 
Manufacture thereof 

i 0 ^^« T ?L W J ai ' COJ l E Fo «noation Limited, a Company incorporated in Ene- 
Sh S~ 193 ^ UStOD R ° ad ' London > NW1 > d0 hereby declare rte invention for 
bl n?rf«l P J y . ^ * patent , ma J be to ns and the method by which h is to 

be performed to be particularly described in and by the following statement- — 

facture the^ m mventlon relates t0 Pharmaceutical compositions and to the manu- 

rh«- i°^ r h " f T I ? ^veterinary medicine an increasing interest is being taken in 
SnSS^? . hetalm * ri«*um, particularly in the treatment of infections due to 

n?™.^ I y T° C, " ed with ^ mucosa of stomach ^testine. For this 
purpose there have been introduced into medical practice two types of salts: those of 

" tn n nZyl " W"*™pVl - N ~ phenoxyethylammonium ration, which is ctm- 
oTSfe 35 ^P hemum and those of piperazine. Each of these tras 

of salts is acuve against certain nematodes, though the respective ranges of activityire 
not identical There has been much research and development into selecting sate wfafch 
SErSS? eff «« lve . therapeutically and most convenient pharmaceutical!?; 2d«2 
'SSI^S^fS t S " S OWD advama E« and disadvantages. Specific disadvantages of the 
be P hemum "'"on are their bitter taste, their emetic effect and die effea 
of moisture on them, particularly on the readily soluble salts. 

™ e f are ? number of quaternary ammonium cations related to the bephenium 
cation, whose salts exhibit the same activity and other properties. This whole gWtf 
quaternary ammonium cations is represented by the general formula (I): V P 
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Si? ®l \ S a hydrogen, chlorine or bromine atom or a methyl or nitro group 
when L is a phenyl group optionally substituted in the ortho position with a chlorine 
™Z? C „ or . | fluonne at ° m ° T r a meth yl group, or is a hydrogen or halogen atom or a 
methyl or nitro group when L is a thienyl group. 

, P"*™? a PP licant . has realised that there would be an advantage in providing 

a pharmaceutical composition containing both a salt of the bephenium cation (or of an 
analogous cation, as denned m formula (I) and a salt of piperazine, and haHrrived 
at a particularly advantageous composition. ^ 35 amv ea 

According to the present invention in one aspect, there is provided a tablet com- 
prising an inner portion, which contains a therapeutically acceptable qu«e£a?v 
ammonium salt having a cation of the formula (I) and an outer portion which^rZ 
pletely surrounds the inner portion and contains a therapeutically acceptable salt^f 
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